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of acidic agent be such .as to 10wer the ptt of the 
mass to a value in the range of 3-7.4 and gener- 
ally in the range of 3-6. 
Following this step, the mass is substantially 
completely dehydrated. One method for doing 
this is to heat prefera.bly under a high vacuum, 
untll all of the water and any unreacted com- 
ponents have been substantially completely dis- 
stilled off. 
This completely dehydrated reaction product 
may then be hydrogenated only partially by em- 
ploying a nickel catalyst, maintaining the tem- 
perature thereof at a value of at least 120 ° C. 
and preferably in the range of 120 ° C.-250 ° C. 
and the pressure thereof af a value of at least 
25 lbs. per square inch and between 25-250 lbs. 
per square inch, but preferably in the range of 
30-75 lbs. per square inch. The nickel employed 
may be in a flnely divided state and may be 
coupled with any sultable carrier such as a hy- 
drogenated vegetable oil, hydrogenated cardanol, 
etc. 
Briefly, the hydrogenation may be accom- 
plished by adding the requisite amount of nickel 
catalyst in the carrier to said dehydrated ap- 
proximately neutral reaction product and the 
mixture is heated while vacuum is applied and 
agitated until a uniform mixture bas been ob- 
tained. When the temperature of the mix 
reaches 120 °. the external source of heat is 
removed, hydrogen gas is admitted thereto to 
provide a pressure of 25-250 lbs. per square inch 
whereupon hYdrogenation takes place and is an 
exothermic reaction. The addition of the hy- 
drogen is continued whereupon the temperatue 
of the mass rises and is maintained at a level no 
greater than 250 ° C. and the pressure is main- 
tained ai a value no greater than 250 lbs. per 
square inch and generally between 30-75 lbs. per 
square inch. The hydrogen is continuously 
added under the aforesaid conditions until the 
amount of added hydrogen is approximately 
70-340 cubic feet measured at 20 ° C. and 760 mm. 
pressure. The hydrogen added and combined 
is approximately 15%-65% of the quantity of 
hydrogen necessary for complete saturation of 
the carbon to carbon double bonds thereof. The 
hydrogenation is discontinued after the desired 
degree of hydrogenation has been attained. Then 
the hydrogenated mass is allowed to cool to 
room temperature. By this procedure the re- 
action mass after hydrogenation is still un- 
saturated. The c«rbon to carbon double bonds 
of the compounds in said mass and outside of 
thefurane ring bave been af least 50% saturated 
with hydrogen, and may be 50%-100% satu- 
rated with hydrogen, with 0%-50% saturation 
with hydrogen of the carbon to carbon double 
bonds in the furane ring. The amount of said 
neutrai reaction product employed was 40 
Pounds. 
When the mass to be hydrogenated is of a very 
high viscosity, for example, over 20,000 cp. at 
25 ° C., I flrst dissolved the mass in a solvent, such 
es a high molecular weight ketone, and then 
hydrogenated under the aforesaid conditions. 
The hydrogenated mass as well as the varlous 
fractions thereof produced in the manner here- 
intofore set forth as well as residual fractions 
of said hydrogenated mass produced by the heat 
distillation of said hydrogenated mass to pro- 
vide fractions measuring 100-60% by weight of 
the hydrogenated mass may ail be used for a 
wide variety of purposes in a number of different 
 flelds. Some of the uses are as follows: 
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1. They may be used either alone or in combe- 
nation with other materials fo provide coating 
and printing compositions flnding many dif- 
ïerent applications, as for example in the flelds 
5 of paints» varnishes, lacquers, electrical insulat- 
ing coatings, rust-prooïing, etc. The hydro- 
genated mass as well as the various hydrogen- 
ated residual ïractions dry upon exposure fo 
air when in film-rotin, either alone or in combi- 
10 nation with a drying oil, such as linseed oil, 
China-wood oil or the like or with other oils such 
as perilla oil, tape seed oil, cottonseed oil, soya- 
bean oil, flsh oils or other simflar oils of animal, 
vegetable or marine origin which may be drted 
15 upon exposure to air in flhn-form and in combi- 
nation with the common driers such as manga- 
nese resinate, copper oleate or Soligen driers. 
In these combinations with these various oils, 
the ratio of the quantity by weight of the hydro- 
2O genated mass or the various hydrogenated resi- 
dual fractions thereof to the oil may vary in the 
range of 1-10 to 10-1 depending upon the par- 
ticular product desired and the particular oil 
employed as well as upon the presence or absence 
25 of other components, such as the driers, for ex- 
ample. 
2. They may be used as plasticizers for the 
various normally solid polymers and copolymers 
of the vinyl esters and the solid polymers of the 
3O vinyl acetals and various cellulose derivatives. 
Examples of these polymers and copolymers are 
polyvinyl chloride, polyvinyl acetate, copolymers 
of vinyl chloride and vinyl acetate, polYvinyl 
butyral, polyvinyl formal and polyvinYl acetal; 
35 and examples of the cellulose derivatives are 
cellulose nitrate, cellulose acetate, benzyl cellu- 
lose, alkyl ethers of cellulose, such as methyl 
cellulose, ethyl cellulose, etc. They may be used 
as plasticizers for various other materials, among 
 which are natural rubber, reclaimed rubber, rub- 
bery polymers of chloroprene, rubbery copoly- 
mers of butadiene and styrene and rubbery co- 
polymers of butadiene and acrylonitrile. As 
plasticizers, I prefer to use the hydrogenated 
5 mass or the various hydrogenated residual frac- 
tions which also flnd particular application in the 
production of gels which may be produced by 
flrst heating therewith until solution takes place 
one or more of said polymers and copolymers and 
50 cellulose derivatives. These solutions on coollng 
are gels. The stiffness or rigidity of the various 
gels depends upon the ratio of quantity of the hy- 
drogenated mass or the particular hydrogenated 
fraction to the quantity of the polymer, copoly- 
55 mer or cellulose derivative emploYed and also 
upon the particular components used. These 
highly useful gels may be employed either alone 
or in combination with other materials. For ex- 
ample, they may, by milling, be compounded 
6O with the various rubber and rubbery polymers 
and copolymers herein mentioned. 
3. They may be reacted with a reactive meth- 
ylene group containing agent to provide novel 
resinous condensation reaction products. The re- 
65 action is carried out in the presence of a con- 
densing agent. Examples of the reactive meth- 
ylene group containing agents are formaldehyde, 
paraformaldehyde, glyoxal, acrolein, aldol, hexa- 
methylene tetramine, etc. as well as any of them 
7O that are available in their polymeric form. Ex- 
amples of the condensing agents are sodium hy- 
droxide, potassium hydroxide, sulphuric acid, 
phosphoric acid, hydrochloric acid, zinc chloride, 
diethyl sulphate, etc. Generally, these novel con- 
75 densation reaction products may be produced by 



miXingl0Parts-by'-weiht of/the" hFdrogenated 
mss;0r- one of bhehyirogenatedfractio r ,with 
2500 prtsby weight of one of said reacGve 
mt!ene còntaig agen  aud !-5%  by 
weight  of 'a condensingagent. This mixture is 
hetêd4o n leváte temperature, Rrefezably to 
6ng,n-dAs máintained at said témperture 
unGla«rêsinous condensation product of the de 
sired vcosity is obtained. en the mass is de 
hYdratëdnd thersin is redy for use ëither wih 
orithoUts01vent:ador0thermaterials.  !l6f 
çheious resins may be employed in"floor cover 
Ings, ble ps and other coaing mediabecauseoï 
hëir;acidand 'lkli .restanee characterisçies; 
they may be employed as plasicizers for, phenol- 
aldëe rei,aldresins, ec. and such combi- 
n aYbeused in the lanting el.for he 
lationdf.paper;wood, cork, mel« glass, etc. 
- çWhen the  reacion- is -carried out under :acidic 
coditions here mayNe prducëd thermosetting 
repris, :whlch- are' in he lntermediate ,sta and 
In isste vary in-coistency from readl 
poable liquids,to heavy scous molasses-like 
sesto:britçle - sods; all of which may be heat 
c0nverd to the y solid and usible state 
under :ëither aCidic or alkaline' cditions. 
:l of the partialiy hydrogenad produc of 
hisinventionare characterlzed by being capable 
01bèing. converted to e substantlal solid and 
iible state when a.miXture _hereof and an 
ac[dïc gent am0unt suciet to Impa a pli 
f:25simlxture s maintained at 300  E. for 
a erid of 24 hors. 
Themeth6d whichl have employe for as- 
certiingthePH 6f e variousmateria here 
s that commoly used in-e  art for marials 
ree Of water or bëing water insoluble and is as 
f]loWs: bouta 10-20 cc., sample of the materia! 
whose  pH is to be ascertained is placed in  test 
tbe containg, an equal vole 0f dtilled war. 
e mixture is heated to boiling while being 
:shaken adthen allowed fo stand and corne to 
room mperate. en this aqueous mass is 
stgd. Wih pli st paper commonly employed in 
the art. 
e f011owing examples are given .merely  
fther fllustrate e meth0ds for providing some 
of:te sttgmariaIs:andare not fo be con- 
strued in a limiting sexe,: ll pa given being 
by«elght less 0theise incated. 
Exe 1 
n  onellon il is lced  uni o 
so hdode eihing lbs. 6 oz. en hee 
 dded hee scien  o 11 he fl 
nd he sod1 doxide In e  is sied 
fl he sou hoxlde is comleel dlssolved 
hee. en In  onel eçl led uclve 
e lced 0 lbs. o uffldde nd  lbs. 
oï cene. Ts uclve is eebl oded 
with a mechanical agitar or srrer which may 
be in the nature of a paddle mixer. This mixte 
is agited and while In e sta of agitation 
there is added ere about 6 of the volume of 
said herefore prepared aqueous solution of so- 
dium droxide. Wlth all the valves of the auto- 
clave cloeed it will be nord that an exothermic 
reaction takes place in a very few remues after 
the addition of the sodium hyoxide solution and 
the mperate of the mass continuously agitated 
by OEe stoerer will rise to approximatif 150  F. In 
aut three or four minutes. After about 10 
nutes there  added to the mass in said auto- 
clave another charge consisting of 40 1. of fur- 
faldede and 24 lbs. of acetone. en to the 

l 0 

mass :in the «autodlve'.here: is 
incrëment-o saidsodium ldroxldesolatiorql 
in vele .-the first ddiion. 
minutes the temperate of; tha.mass 
the exotherc reaction/,re approxaly 
165F»170  F. e'foregoigstepsare:ree-ud 
fourmore timesso thatthe amountofuulde- 
hde:and acene added  the auclavare ql 
 240 lbs. and 144 lbs. respectively.:an ul0fe 
ltially prepared aeous solution of sodl 
hyodes .been.added. ter-he«!akai- 
tion.of Soum-hYoxide«he..temperatre-of;the 
mass/with ,the auclave, wfllhave staiZëd »o 
abou 180195  F. n .the.mass ïthin.he 
15 auociave,.may. be,hted by mea,.0-f,a sam 
coïi locad therein-and4nugh«a Jack t .Crr!ed 
ëreby.to m.aintain .the temperte0f.thes 
between approximaelF !85-190  F.. for .about0 
nutes in order  complete the reaction 
0 obin gh yields..e, sam is cut o from 
e cofl and jacket and en there is added there- 
to an aqueous solutionof sfllphuricçaid in qun- 
tities'suient . render the mspractica!lF 
neutral. In this itance there may be added:.an 
25 aqueous solution of sphic -aCid-consisti  of 
31bs, :3oz« of  concentrad sulphuric -acid dflUd 
in. 6 lbs. 6 oz« of wter. en his ms-ma: be 
heated for about 5 minutes at a-temperature'be - 
tween 175-200  -F. to substanally. comp!èely 
3o neulize the ms. e  substantiát neutral 
 mass maF then  be substantially coletF«de - 
hydrated  by heatg the saine, to :a -temperae . 
of 220  F: ith or -without  vacuum yielding 
proximatëly 300 lbs. of. dehydrated- substantilly 
:5 neutralmariat own aS Product A/whose - 
cosity at25  . is 92 cp. and having a speciflc 
gravity at 25  C«of 1.t50. en-this martial, 
Product-A/is disilled at a. pressure of approxi- 
maly .1 mm. of mercury pressée afracon 
4o (37%)weighing appromately 110 lbs. cornes 
at tperatures the range of"70-85 
apparently essenálly .monofuffuryl acene 
levingbehind aresidual fraction .known.as 
Product RFA. 
40 qbs. of Product A is plaeed. a 10-gllon 
closed unit equipped witha high speed propeller. 
en one lb. oî  catalyst and carrier combina- 
5o tion containing 25 of catalytic nickel disrs 
in  hyogenated vegetale Off is added therèto 
 and the mixte is continuousiy stirred  order 
-to maintain a uniform stribution 0fthe compo- 
-nents. While in this  state 0f agitationthé mass 
55 s eernally heated to a mperature of 120  C. 
after substantially all the air In the container has 
been evacuated therefrom. Then hydrogen  ad- 
mitted to provide a pressure of 40 lbs. per square 
inch. ogen is continuously admitted to the 
«o mass and drogenation takes place exother- 
cal and now the external source of heat is re- 
moved therefrom. By controlling the speed of 
addition of the hydrogen to the mass, the tem- 
perature is maintained at approximately 200  C. 
 and the pressure of approximate 50 lbs. per 
square lnch. The temperature ding hydro- 
genation may also be controlled by eernal cool- 
ing. The drogen addition is terminad when 
no more hydrogen is taken up under these con- 
 tions with a riod of about 30 minutes. e 
quantity of hyogen taken up in ts particular 
hyogenation step apparently due to early poi- 
soning of the catalyst amound to approximate 
145 cubic feet which corresponds roughly to the 
$ quantity of hydrogen réquired to tate oF 
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thë unsatUratéd carbon fo carbon atoms outside 
the furane ring. Another quarter pound fresh 
catalyst may be added if desired and h,drogena- 
tion continued until 180, 200, 250, 300 or 340 cu. 
ff. hydrogen are combined. 
This hydrogenated Product A, hereinafter 
known as HA is stlll a thin liquid and may be 
distill.ed if desired to provtde various residual 
fractions thereof. 
Example 2 
BYlusing the saine procedure as tha set Iorth 
in Example 1, and substituting 180 lbs. of methyl 
ethyl ketone for the 144 lbs. of acetone, and ter- 
minating hydrogen addition when approximately 
150 cu. ft. of hydrogen have been taken up, there 
may be produced a novel hydrogenated product. 
 îis hydrogenated product known as Product HB 
may be-distilled to provide various residual frac- 
Lions. 
Exampe 3 2O 
By using the saine procedure as that set Iorth 
inExample 2, and substituting 240 lbs. of diace- 
tone alcohol for the 180 lbs. of methyl ethyl ke- 
tone, there may be profluced 
ated IorOduct known as I-IC. This hydrogenated 
product I-IC may be distilled to provide various 
residual fractions. 
All of the partially hydrogenated products of 
this invention may be converted fo the solid in- 30 
fusible state by the use of heat together with an 
acidic agent such as hereinbeîore set forth. 
When 100 grains oî Product I-IA and 20 cc. of 
diethyl sulfate were mixed in a beaker and al- 
lowed to stand af room temperature for 3 weeks. 35 
ht the end of that period, the viscosity of-the 
mass at 25 ° C. was more than 10 rimes that of 
Product I-IA at 25 ° C. A sample of the mass was 
then placed in an oven ai 300 ° F. and was round 
tobe a very tough, inïusible resin 
The various hydrogenated products of this in- 
vention were mixed with 20% diethyl sulphate 
and solvent when required and these mixtures 
were employed as impregnants and coatings on 
bases. The so-treated bases were placed in an 45 
oven at 300 ° F. and airer 16 hours the compo- 
nent had been converte fo the infusible, tough, 
chemically resistant mass. 
Itis also tobe understood that the following 
claires are intended to cover all the generic and 50 
specific features of the invention herein described 
and all statements of the scope of the invention, 
which as amatter of language might be said to 
fall therebetween; and that they are intended to 
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be inclusive in scope and not exclusive, in that, 
if desired, other materils may be àdded to my 
novel compositions of marrer herein ciaimed 
without departing from the spirit of the inven- 
tion. Particularly if is fo be understood that in 
said claires, ingredients or components recited in 
the singular are lntended to inciude compatible 
mixtures of said ingredients wherever the sense 
permits. 
This application is a continuation-in-part of 
my copending application Serial N'o. 732,124, flled 
March 3, 1947, and Serial No. 144,594, flled Febru- 
ary 16, 1950. 
I-Iaving thus described the invention, what I 
claire is: 
1. A partially hydrogenated product selected 
from the group consisting of (a) partially hydro- 
genated reaction masses, said reaction masses, 
belote hydrogenation having a viscosity of at 
least 50 centipoises at 25 ° C. and having a test- 
nous content of at least 5 % by weight and pro- 
duced by reacting under alkaline conditions .fur- 
.furaldehyde and a ketone having two hydrogen 
atoms on an alpha carbon and (b) partially hy- 
drogenated residues, said residues before hydro- 
genation having a resinous content of af least 5 % 
by weight and being the residues produced by 
hea distilling said masses until the quantity by 
weight of said residues measures hot less than 
60% of the weight of said masses, said partially 
hydrogenated product saturated with hydrogen 
to the extent of no less than approximately 15% 
and no more than approximately 65% the nor- 
mally present carbon fo carbon double bonds in 
said product belote hydrogenation, said hydro- 
genated product characterized by being capable 
of being converted to the substantially solid and 
infusible state when a mixture thereof and an 
acidic agent in amount suflïcient to imprt a pli 
of 2.5 to said mixture is maintained at 300 ° F. 
for a !eriod of 24 hours. 
2. A product deflned in claim 1 the ketone 
being acetone. - 
3. A product defined in claire 1, the ketone 
being mesityl oxide.. 
4. A product deflned in claire 1, the ketone 
being diacetone alcohol. 
5. A product deflned in claire 1, the ketone 
being methyl ethyl ketone. 
6. A product deflned in claire 1, the ketone 
b¢ing acetonyl acetone. 
MOlTIIVIEl T. HAIVEY. 
No references cited. 



